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Responses to Comments from Kern Food Growers Against Sewage Sludge 

26-1. The commenter’s concerns about land application of biosolids are noted.

26-2. The proposed GO contains specific requirements to protect groundwater and surface water
from regulated contaminants that may be found in biosolids.  The draft EIR analyzes the
proposed GO’s possible environmental effects on a wide range of resources, including
groundwater and surface water (see Chapter 3 of the draft EIR).

26-3. The commenter’s information about the agricultural industry is noted.  No response is
necessary.

26-4. Master Responses 13 and 14 describe the SWRCB’s basis for evaluating potential
groundwater impacts under the proposed GO.  SWRCB staff acknowledge that there is
controversy over selected components of the Part 503 risk assessment process.  However,
the proposed GO provides protection for groundwater through conservative assumptions
in the Part 503 process for groundwater pathway risk assessments, additional protective
and conservative measures included in the proposed GO, and the requirement for
monitoring in areas with shallow groundwater.

26-5. Refer to Response to Comment 26-4.

26-6. See Master Response 12.

26-7. The commenter’s opinion about food safety is noted.  No response is necessary.

26-8. See Master Response 1.

26-9. The commenter’s opinions about farmland as a unique and valuable public resource, the
need to protect the state’s water supply, and the preferred alternative are noted.  No
response is necessary.  The SWRCB staff believes that the program in the proposed GO
protects irrigated farmland and the state’s water supply.

26-10. The rationale for adding pollutants for regulation and setting standards at a contaminant
level other than that in the Part 503 regulations is unsubstantiated and requires further
explanation.  Such changes are not warranted at this time.

26-11. As noted in some of the following responses to comments, the information provided by the
commenter has been reviewed in preparing the final EIR.  No response is necessary.

26-12. Comment noted.  Currently, groundwater monitoring is required on an annual basis.  This
frequency is adequate because of the relatively slow movement of groundwater.  All
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laboratories used for compliance with the proposed GO must be certified by the California
Department of Health Services.  Self monitoring, with oversight by the State, has shown
to be effective in measuring compliance with waste discharge requirements. 

26-13. Information regarding Kern County’s agricultural production is noted.  No comment is
required.

26-14. Master Responses 13 and 17 describe the analysis of potential surface water quality
impacts in the EIR and the basis for determining that potential impacts would be less than
significant.  The comment describes a case where biosolids were applied in an area subject
to flooding-related erosion and washout.  In the cited case examples, the comment
presumes that discharging biosolids in floodwaters will degrade water quality.  

SWRCB staff disagrees with the comment’s implied presumptions.  Primarily, the
proposed GO would differ from the cited examples because biosolids application would
be prohibited in areas subject to erosion and washout.  In addition, determining whether
biosolids application  poses an unacceptable risk to water quality is generally defined by
the applicable water quality standards for the nearby surface or groundwater resources.
Based on the risk assessments conducted for the Part 503 regulations, and additional
setback distances and conservative measures required under the proposed GO, the SWRCB
staff is confident that the risk of water quality degradation can be lowered to acceptable
levels.  RWQCB staff is trained and authorized to ensure that protective measures are used
at a proposed application project site to reduce the probability of erosion and washout.
Therefore, if flooding-related washout did occur on an application project conducted under
the proposed GO, it would be very infrequent.  Finally, storms large enough to create a
washout of biosolids would not necessarily cause exceedances of water quality standards.
Flows are generally so large during such storms that the small amount of biosolids in the
flood flow would be very diluted.  

26-15. See Master Response 4. 

26-16. The issue of the presence and fate of biologically active compounds in biosolids which can
serve as potential endocrine-disruptors was discussed in draft EIR Appendix E, Part 3, and
in the Responses to Comments 44-5 and 44-6.  

26-17. The concerns regarding the application of biosolids over groundwater basins is noted.  The
issue of metals was addressed in the draft EIR and in Responses to Comments 26-15 and
26-19.  The issue of pathogen transport to groundwater through soils was discussed in
Responses to Comments 21-19 and 21-25. 

26-18. Areas in the Santa Monica Mountain Zone have sludge application sites ongoing under
individual waste discharge requirements.  Exclusion areas are not prohibition sites, just
locations believed best approached on a site-specific basis.  
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26-19. Master Responses 13, 14, 15, 16, and 17 generally describe the basis for the analysis of
potential surface and groundwater quality impacts in the EIR with respect to EPA’s risk
assessments conducted for the Part 503 regulations, additional protective measures in the
proposed GO, and the authority of RWQCB staff to use monitoring and professional
judgement to determine whether a specific biosolids application project would  protect
water quality.  The conservative factors and assumptions used by EPA for the Part 503
regulations development process considered a wide range of conditions.  The specific case
study situations and characteristics in the comment are not inconsistent with the type of
factors considered in the Part 503 process.  The case studies cited in the comment are
reason for concern, but the SWRCB staff believes the Part 503 risk assessment and the
conservative approach to regulation  in the proposed GO indicate biosolids can be safely
applied.  Therefore, the results of Part 503 risk assessments should also be consistent with
the cited examples.

26-20. This comment pertains to the statement made on page 3-15 of the draft EIR, that “sandy,
low organic, acid soils are rare in California.”  The comment author believes that such
conditions are common in the San Joaquin Valley and that the statement misrepresents soil
conditions in California.

This quote was taken out of context and only partially abstracted.  Broad generalizations
about the soils of California are difficult to make and are open to criticism, but were
presented in an attempt to place the potential issue of biosolids metals applications on
agricultural lands and land productivity in a statewide perspective.  The draft EIR sentence
went on to state that such conditions (sandy, low organic matter content, acidic soils) occur
on recently formed sandy alluvial fan soils associated with the granitic foothills of the
southern San Joaquin Valley.  In fact, extensive valley areas of eastern Kern, Fresno,
Stanislaus and San Joaquin counties have sandy, low organic matter content, and slightly
acidic to neutral soil conditions.  Sandy, moderately to strongly acidic soil conditions are
not common in the southern San Joaquin Valley and are probably rare in California.  Note
that the USDA Soil Survey Manual defines “moderately acid” as soil with pH of 5.6 to 6.0
and “strongly acid” soil as pH 5.1 to 5.5.  

The commenter correctly states that these soil conditions are least able to bind up metals
and other toxic substances and are most likely to allow leaching of any biosolids-associated
mobile toxic substances to groundwater.  The proposed GO addresses such potentially
adverse soil conditions (from a biosolids application perspective) in Mitigation Measure
4-1, which restricts the applicability of the proposed GO where such conditions might be
encountered.  Portions of Kern and Fresno Counties (and other locations in California),
where strongly acidic soil conditions occur, may be excluded from the proposed GO, and
there may be crop choice limits for soils with moderate acidity and low cation exchange
capacities.  In these situations, a site-specific waste discharge investigation/permit
application would be required.
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26-21. This comment pertains to the draft EIR statement that “low mobility” of biosolids-derived
metals has been demonstrated.  It provides several references that dispute this statement
and indicate the opinion that there is a potential threat to groundwater, including deep
groundwater, from biosolids-applied metals moving through the soil profile.

The commenter is correct (see also Response to Comment 21-57).  However, SWRCB staff
wishes to qualify this statement.  There may be a potential groundwater threat only in
certain hydro geologic environments from application of biosolids high in certain metals.
The greatest potential threat occurs on sandy, acidic soils where groundwater is relatively
close to the surface.  The metal of particular concern is cadmium.  As mentioned above,
these are the environments least capable of binding and retaining applied metals and
represent the most permeable soils where soil water can be transported to relatively shallow
groundwater.  Cadmium is listed in Appendix D, Table D-7 (of the draft EIR) as being
relatively mobile in moderately acidic environments, along with Se and Mo.

The proposed GO provides for protection of these fairly uncommon hydro geologic
environments by excluding such soil conditions from the GO (Mitigation Measure 4-1) and
requiring additional preapplication testing and monitoring in cases where groundwater is
within 25 feet of the land surface (see Appendix A).

26-22. This comment pertains to the potential environmental threat of mercury compounds and
their various transformations when added to soils through biosolids applications.

Although mercury compounds were not specifically discussed in Chapter 3 of the draft
EIR, the occurrence and behavior of many metal compounds in the soil environment,
including mercury, are summarized in Tables D-6 and D-7 in Appendix D of the draft EIR.

Mercury compounds in biosolids are regulated under the Part 503 regulations and in the
proposed GO.  The Pre-Application Report (Appendix A) requires that the proposed
biosolids and soils be characterized for mercury compounds.  Also, the GO specifies that
useable groundwater that occurs within 25 feet of the ground surface must be initially
tested for mercury unless exempted by the Executive Officer.  The Annual Reporting
program also covers mercury and mercury compounds, including the requirement that the
generator provide estimates of cumulative loading.  These measures are considered to be
adequate.

26-23. The commenter disagrees with the EIR’s conclusion that until potentially significant health
risks associated with SOCs in biosolids are identified, these compounds would likely not
be (federally) regulated in biosolids.  The commenter continues to note the complete
difference in philosophy that the EPA uses to regulate pesticides, where the burden of
proof is on the pesticide industry to prove safety.  This is in contrast to biosolids, where the
Part 503 regulations apparently must demonstrate potential health risks to scientifically
support development of rules.
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Several of the commenter’s references support the view that SOCs present potentially
significant health risks in cases where biosolids are incorporated in cropland soils.  These
references were reviewed  and later incorporated as part of the final EIR.  (See also Master
Response 7 and Responses to Comments 28-10 and 28-17.)

There is a substantial difference in the way pesticides are used and applied to agricultural
land, as opposed to biosolids.  Several pesticide compounds are applied directly to crop
foliage or fruit, some are systemic, and by definition nearly all are toxic to a least certain
target organisms, if not more broadband in toxicity.  This has led the EPA and most states
to include additional safeguards and regulations limiting the types of crops to which some
pesticides may be applied; wait periods prior to worker entry and harvesting; placing
labeling information and other use restrictions; and in California, requiring that
prescriptions regarding pesticide selection, application amounts and other use and
application factors be developed by licensed advisers and applied by licensed applicators.
Biosolids typically contain very small concentrations of SOCs and there is no evidence that
these elements are causing a health risk.  Nonetheless, EPA is currently considering
modifying the Part 503 regulations to include some  SOCs (primarily dioxin and furan
compounds).

As noted by the title of the report by Cornell University in “The Case For Caution”
(Cornell Waste Management Institute 1997), the current Part 503 regulations may not be
as conservative as some people would like where uncertainty exists, as it does with metals
and some SOCs in biosolids, but the draft EIR statement that federal (SOC) regulation will
follow research and further risk identification is nevertheless true.

The EPA, several national laboratories and university research contractors are continuing
to research SOCs in biosolids and the potential human and environmental health risks they
pose.  As conclusions and recommendations on SOCs (and metals and pathogens) and
long-term impacts on land productivity and crop uptake are made, the EPA may need to
revise the Part 503 regulations.  Revisions to the Part 503 regulations will be reviewed and
considered by the SWRCB as they relate to the proposed GO.  However, the SWRCB has
added a level of protection in these proposed GOs by requiring testing for  SOCs of
particular concern in biosolids, and in the case of grazing animals, delaying grazing entry.
In cases where biosolids testing indicates elevated concentrations, the RWQCBs have the
discretionary authority to request additional follow-up tests, or exclude the application
from the proposed GO and consider it for an individual permit application warranting more
detailed technical review.

26-24. It is acknowledged that there is ongoing work to characterize pathogens using genetic
techniques.  Clostridium spores have not been shown to be a significant hazard associated
with biosolids management to date (U.S. Environmental Protection Agency 1989a, 1989b;
U.S. Environmental Protection Agency 1992). The techniques employed in biosolids
management in California and the practice of using Best Management Practices as
recommended by the California Water Environment Association Manual (California Water
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Environment Association 1998) protect against infection or contamination from these
pathogens and pollutants.  The presence of a potential pathogen alone does not make it a
public health concern.  There must be an exposure route and an adequate concentration to
provide an infective dose.  Aerosolized Clostridia has not been a suspected cause of
disease via sewage sludge in the literature surveyed to date. 

Polychlorinated biphenyls (PCBs) are a widespread environmental contaminant and are no
longer being manufactured (draft EIR page E-41).  Studies conducted by EPA in
developing the Part 503 regulations indicated that PCBs were found in 19 percent of the
sludge sampled in the National Sewage Sludge Survey and that those sludges with
particularly high concentrations of PCBs may pose some dangers that the risk assessment
would consider unacceptable (National Research Council 1996).  The exposure assessment
value of 4.6 mg/kg was used in the Part 503 risk assessment to set at an application rate of
10 metric tons/ha/yr.  In California, biosolids have been found to have very low levels of
PCB, with most samples consistently below detection limits for this complex matrix, which
is in the range of 1-2.2 ppm.  The proposed GO will require monitoring of biosolids for
PCB levels.

With regard to pathogenic microbial species in aerosols and volatile mercury compounds
in gases, no specific concerns were identified during the respiratory exposure pathway risk
assessment conducted for the Part 503 regulations.

26-25.  Areas where biosolids may be subject to washout conditions or gully erosion are
prohibited.  Also see Master Responses 13 and 17, and Response to Comment 21-80.
Also, a lack of RWQCB quorum does not translate to an inability to provide oversight.
However, in such cases, it does mean that some formal enforcement must be postponed on
a temporary basis.

26-26. The analysis of groundwater impacts with respect to depth of groundwater is described in
Master Response 15.  Master Response 14 describes the analysis of groundwater impacts
from regulated and non-regulated contaminants with respect to protective measures in the
proposed GO designed to prevent contamination from nitrate.  Master Responses 13 and
17 generally describe the basis for the analysis of potential surface water quality impacts
under the proposed GO.  Individual Responses to Comments 21-39, 21-41, 21-42, and 21-
43 further address specific issues of the analysis of surface water quality impacts.  SWRCB
staff believes the evidence supports the EIR’s conclusions that risk to surface water quality
from biosolids application is sufficiently low, additional protective measures are included,
and  RWQCB staff have authority to require individual waste discharge requirements for
any application project that they feel would not conform to provisions of the proposed GO.

26-27. The cited sentence included in the EIR was stated as a fact regarding the existing and
anticipated regulations for cleanup and abatement requirements for hazardous wastes.  The
statement should not be construed to mean that biosolids would be applied under the
proposed GO in a manner that would create hazardous waste conditions.  It simply stated
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the fact that if in the future, a hazardous waste cleanup order was enacted, biosolids
landowners would be subject to those regulations.  SWRCB staff does not believe its
proposed action of regulating the land application of biosolids will lead to a later
requirement for cleanup of contaminated soils or groundwater.

26-28. This comment refers to Mitigation Measure 4-1, which restricts crop choice to non-metal-
sensitive crops where “moderate” soil limitations to biosolids occur.  Specifically, the
comment author asks how post-application cropping options will be limited to crops which
are not metal-sensitive and yet have the ability to bioaccumulate dangerous levels of
metals.

This mitigation measure is designed to preserve agricultural productivity of lands by
precluding the growing of metal-sensitive crops, such as lettuce and spinach, on certain
lands.  By logical extension, if these sensitive crops were grown on the land prior to
biosolids application, then the landowner would be alerted that there may exist a
compatibility problem between the soils, biosolids, and normal crop rotation.  The
landowner then must decide if biosolids application is in his or her best interest, as future
agriculture land uses could be restricted.

The commenter raises a valid point.  This mitigation measure does not directly address the
issue of bioaccumulation of metals in non-sensitive crops, such as tomatoes.  This is
primarily a public health issue, which is addressed in the derivation of the biosolids ceiling
concentration limits and the cumulative loading limits in the Part 503 regulations.
However, under the broadest definition of productivity, metals accumulation in the soil can
potentially adversely affect land productivity by precluding the growing and marketing of
certain crops (such as tomatoes) known to accumulate heavy metals.  As noted in the draft
EIR, the risk analysis completed by the EPA may not have considered all potential crop-
soil condition combinations that occur in California.

To address potential issues associated with heavy metals that could be bioaccumulative in
crops grown on agricultural lands with moderate limitations to biosolids, Mitigation
Measure 4-1 is revised to prohibit known bioaccumulative crops, as follows:

At sites having a “moderate” limitation, biosolids may be applied only where
the crop is not known to be particularly sensitive to metals and nutrient
imbalances, or is not known to be bioaccumulative of heavy metals.

As part of implementation of this mitigation measure, the applier is required to contact a
UC Extension representative, a farm advisor, or similarly qualified individual regarding
future restrictions on crops to be grown at the proposed land application site because of
increased metals levels.
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26-29. The commenter recommends correcting the draft EIR’s language on page 4-7, which notes
that some metals occur in soils in relatively low levels but that their effects are synergistic,
making impacts additive.

The commenter is correct.  The text in the last sentence, third paragraph on page 4-7 is
revised as follows:

...., making impacts more than additive in some cases.

26-30. The commenter disagrees with two statements on page 4-9 and provides references to
support the disagreement.

The first statement pertains to the assertion that biosolids have been applied to California
soils in some areas for more than 20 years without apparent problems related to heavy
metals.  The second statement concerns the fact that the draft EIR indicates only about 10
to 15 percent of California soils have inherent conditions that would lead to heavy metals
problems following biosolids applications.  The commenter believes the percentage is
actually higher and asks for technical justification for this estimate.

The commenter is correct.  The first statement is an over-generalization and lacks
supporting documentation.  This section of the draft EIR pertains to impacts of heavy
metals on land productivity, and the statement on page 4-9 is hereby revised as follows:

However, biosolids have been land applied to California soils for over 20 years
in some areas and no significant land productivity problems related to heavy
metals have been documented.

This revision is intended to reflect the fact that some researchers have documented elevated
levels of heavy metals in some soils and plant tissues from agricultural crops grown on
biosolids-amended soils.  The text modification, however, does not change the significance
conclusions presented in the draft EIR.

The second statement is based on the National Soils Handbook (Soil Conservation Service
1983) limitation ratings for biosolids.  This USDA rating system, based on the research and
professional opinions of their staff scientists and experts, is used to evaluate a land area’s
suitability or limitations for biosolids applications, considering protection of farmland,
environmental and public health issues.

As the rating system indicates, the USDA considers soils and sites to have severe
limitations for biosolids applications only if they meet one of the following conditions:
have low cation exchange capacity (5 or less milliequivalents per 100 grams), very acidic
(pH 3.6 or less), underlain by seasonal high groundwater at shallow depths (less than 1.5
feet), strongly saline (electrical conductivity 8 deciSiemens or higher), and on sloping land
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(greater than 15% slope).  (Note that several other factors not relevant to these issues or to
conditions typical of California soils are also included in the rating system.)  

Based on knowledge of soil conditions in California, including a review of such references
as the NRCS taxonomic classification (Classification of Soil Series of the United States,
California), less than 10% of California’s agricultural and rangeland soils with slopes of
less than 20 percent and which would geographically qualify for consideration in the
proposed GO, are either very acidic or have low cation exchange capacities.  If the criteria
for agricultural and rangeland soils with moderate limitations are included, the upper limit
would still be less than 15% of California soils.  In fact, few non-forest soils in California
are moderately to strongly acidic (have pHs less than 6.0); very sandy soils with low cation
exchange capacities, although widespread in some regions such as the east side of the San
Joaquin Valley, or along the coast, are not common from a statewide perspective.  Coastal
zone soils are excluded from the proposed GO.

26-31. The commenter notes several research articles that indicate that soil micro-organism
activity may be adversely affected by low levels of metals in soils to which biosolids have
been added, and asks what scientific basis there is to the statement on page 4-10 of the
draft EIR  that many of the SOCs in biosolids would degrade over time.

As mentioned in the draft EIR, there is an extensive technology in hazardous materials
remediation that relies on natural or enhanced bioremediation of organic compounds in
soils.  The EPA and the hazardous waste management bioremediation industry has several
World Wide Web sites devoted to this issue, including extensive lists of organic
compounds that are subject to bioremediation.  Two of the oldest technologies for
bioremediation of organic contaminants include furrowing and discing (land farming) to
promote volatilization and photodegradation, and incorporation of manure, fertilizers, and
irrigation to promote good populations of naturally occurring soil micro-organisms capable
of breaking down the undesirable organic compounds.  These are essentially the steps taken
in incorporation of biosolids into agricultural soils.

26-32. The commenter disagrees with the statement on page 4-11 of the draft EIR, in that it
appears unlikely that regulated heavy metals would accumulate in pastures or affect forage
productivity or animal health.  The commenter cited the risk of molybdenosis in pastures
naturally high in Mo, which could be exacerbated from application of biosolids that might
also be high in Mo.  The commenter also points out a similar risk to pasture animals in San
Joaquin Valley areas with naturally high selenium levels to which biosolids high in
selenium might be added.

The draft EIR text indicated that if such above-described problems were to occur, they
would likely be rare.  This is a correct statement when viewed from the proposed GO’s
statewide perspective, but the potential problem could be more common when viewed from
a countywide perspective, such as the case in Kern County.  Please note that the Pre-
Application Report requires that prior to land application, the application site soils be
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tested for native levels of selenium, copper, and molybdenum, and other trace metals, and
that unlike the Part 503 regulations, these native levels must be factored into the
cumulative loading rate determination.  This procedure will provide a good measure of
protection against the sort of grazing problems that could develop in Kern County,
particularly considering that many local farmers and ranchers are aware of the problem and
would consider this issue in planning and decision making on biosolids land application
projects in this area.  Note also that Mitigation Measure 4-1 was revised in the Response
to Comment 12-2 to further address this concern.

Also see Response to Comment 12-2.

26-33.  The draft EIR’s information on disease cases statewide has been modified and the
incidence rates by county have been calculated and reported in a revised Appendix E of the
draft EIR included in this final EIR as Appendix B, and in new Tables 5-6 a and b, 5-7 a
and b, and 5-8 a and b.  The information presented in the draft EIR on reported infectious
disease incidence is included because it provides the only available public record of the
occurrence of diseases that are commonly associated with public exposure to biosolids.
As stated in the draft EIR, page 5-6, “If any association between biosolids use and illness
exists, it may be evidenced as an increase...; therefore, existing data will not provide
conclusive evidence of the degrees of such a relationship, but may nevertheless provide
useful information.”  The information has been presented in the EIR in that spirit.  It has
not been asserted that these data provide statistical validity to a claim that biosolids is not
responsible for an increase in illness.

26-34. The statement made is deleted from draft EIR page 5-9.  “Living things have evolved with
these natural substances (“endocrine disruptors”) and have mechanisms to metabolize or
degrade them so they do not bioaccumulate.”

Endocrine disruptors were discussed in more detail in Appendix E of the draft EIR, Part
3, which includes compounds which may be present in trace amounts in biosolids.  Testing
of many of these is required, including PCB Aroclors, aldrin/dieldrin and semi-volatile
organics.  As more information on endocrine disruptors is developed and regulatory
programs are created to address any documented need for regulation, the proposed GO may
be modified to account for environmental exposure that might be associated with biosolids.
At present, no such evidence is available to indicate any potential risk to human health
exists from the land application of biosolids that meet the minimum requirements specified
in the proposed GO.

26-35. The proposed GO and Part 503 regulations require that biosolids be treated to provide for
reduction of pathogens and vector attraction.  Proper treatment prior to application and
incorporation into the soil are management practices which should preclude significant
insect attraction.  Some insect attraction is likely.
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26-36. Cryptosporidium infection is transmitted through animal-to-person contact or person-to-
person contact, or through contact with fecally contaminated surfaces, as well as via
ingestion of fecally contaminated food or water.  Reports in the literature relate several
sources of infection.  For example, one report implicated an outside garden hose that had
probably lain in fecally contaminated grass, and was subsequently used to fill drinking
water coolers at a day camp (Regan et al. 1996).  Outbreaks associated with fecally
contaminated recreational waters (Bell et al. 1993; McAnulty et al. 1994), day care centers
(e.g., Alpert et al. 1984; Anonymous 1984), and infected farm animals (e.g., Miron et al.
1991; Lengerich et al. 1993) have also been recorded in the past.  Laboratory research
animals have been implicated as sources of infection (e.g., Anderson et al. 1982), and some
traveler’s diarrhea is also likely attributable to Cryptosporidium (Ma et al. 1985; Soave and
Ma 1985).  While no transmission from household pets to humans has been proven, there
are suspicions of such episodes (Juranek 1995).

Sewage/wastewater treatment decreases oocyst content, but oocysts remain in the treated
effluent, suggesting that sewage discharge may be a significant source of oocysts in the
environment (Rose 1990).  Agricultural sources (runoff from dairies, grazing lands) may
also be of as much concern as human-derived sewage effluent based on the level of oocysts
present per liter of water as shown below:

Cryptosporidium oocysts in surface waters

Probable source of contamination

Study agricultural runoff (dairy/ranch)
(average no. oocysts/L)

human wastewater (treated)
(average no. oocysts/L)

Madore et al. (1987) 2904 1864

Ongerth et al. (1987) 1.53 1.0*

Rose et al. (1988) 1.09 0.58
* possible agricultural impact as well.  After Rose (1990).

Although contaminated food is considered a source of Cryptosporidium, there seem to be
few documented incidents.  One outbreak occurred among individuals who drank fresh-
pressed apple cider at a county fair where the cider was pressed from orchard-collected
apples, including some fruit from the ground, apparently contaminated with animal feces
(Millard et al. 1994).  Inadvertent fecal contamination of foodstuffs is implicated in many
instances of foodborne illness and it is not unreasonable to surmise that infected
foodhandlers are sources of  Cryptosporidium infection contamination of  beverages, salad
greens or other uncooked foods.  Cooked foods would be safe unless re-contaminated,
because the oocysts are heat-sensitive.  Juranek (1995) observes that about 50% of dairy
calves shed oocysts, and the parasite is present more than 90% of dairy farms.  This raises
the possibility that ingestion of unpasteurized milk could lead to cryptosporidiosis.



California State Water Resources Control Board June 30, 2000
General Waste Discharge Requirements for Chapter 3. Comments and
Biosolids Land Application Responses to Comments
Final Statewide Program EIR 3-93

Given what is known about transmission and the wide variety of sources, it is not possible
to rank the various sources and transmission routes in terms of relative importance to
human disease, but certain behavioral patterns can reduce the chance of exposure and
hence infection.  The importance of educating and counseling high risk groups such as
AIDS patients is well recognized (Juranek 1995; Juranek et al. 1995).  Suggestions include
options such as boiling of drinking water, installation of point-of-use water filters (and
information on suitable/nonsuitable types), bottled water (and cautionary information with
respect to labeling, etc.).  Other high risk (but immunocompetent) groups include child care
workers, diaper-age children attending child care centers, persons exposed to human feces
by sexual contact, and care givers who might directly contact contaminated feces during
their course of duty.  The same can be said of those who are involved in wastewater and
biosolids management where safe work practices and proper sanitation and personal
hygiene combined with use of protective equipment are of key importance to prevent
illness due to accidental exposure to contaminated liquids or solids.

The proposed GO limits the risk of human infection with cryptosporidium by the level of
treatment needed to meet Class A and B requirements and the management practices that
are required.  There is no evidence that land application of biosolids has led to
cryptosporidium infection of humans.

Also see Response to Comment 26-38 and Master Response 8.

Regarding the study included in Strauch 1991, the report also notes that there was mixing
of sewage sludge with manure from pigs and cattle in tanks prior to application.  The study
was conducted Switzerland; the sludge was generally applied to land in winter for growing
hay with a short interval between time of application and mowing.  The information does
not appear to be applicable to California biosolids management practices (e.g. non-liquid
application, much warmer climate) and is not supported with enough documentation to
determine if indeed the source of the salmonella was municipal sewage sludges.

This same paper cited that healthy cattle may excrete up to 10 billion salmonellae per gram
of feces and that excretion at such a level by only a few animals in a herd could render
manure a potent source of pathogenic organisms (page 817 in Strauch 1991).

26-37.   This information is noted.  E. coli is  the indicator for all pathogens for Class B biosolids
with the requirement that the geometric mean of seven samples be less than 2 million
MPNs per gram of total solids at the time of use.  E Coli O157:H7 has been most often
associated with undercooked beef.  The first case reported in California occurred in 1992
in San Diego County (see revised Table E-1a) with the number of reported cases increasing
from the single case in 1992 to a total of 264 in 1998 largely as a result of better diagnostic
techniques and awareness.  Incidence rates are still quite low, ranging from 0-10.8 cases
per 100,000 persons.  The highest reported incidence rates were 10.8 cases per 100,000 in
Inyo County in 1994 and 9.5 per 100,000 in Tuolumne County in 1998 (Table E-1b).  This
emerging pathogen is of concern and warrants measures to ensure that proper management
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of food preparation occurs.  The proposed GO controls the risk of E. coli-related health
issues by the required combination of treatment methods and management practices.

26-38  The commenter states, “The 1993 Cryptosporidium outbreak in Milwaukee was the result
of a  waterborne pathogen.  This disease is so serious that Los Angeles Metropolitan Water
District has spent $3.3 million on a Cryptosporidium Action Plan, as of 1997.  To date
there is no commercially feasible domestic water treatment for Cryptosporidium.  MWD
News Release, 1997.” 

Comment noted.  This is a national problem of concern and is being addressed by water
purveyors.  As reported in Appendix E (page E-12) of the draft EIR and provided in the
final EIR in Appendix B, little is known about the viability of oocysts of this protozoan
after biosolids treatment to meet the pathogen reduction requirements of the Part 503
regulations.  Since Cryptosporidium is hosted by over 40 mammals, it is found in many
locations.   It has not been reported in association with biosolids land application practices
(page E-13).  Recent research by Garcia et. al.1999 has shown that the level of
Cryptosporidium oocysts in Californians is an order of magnitude lower than the national
average which corresponded with the low number of oocysts detected in raw sewage.  The
data to date suggest that oocyst presence is not a primary public health issue for the
wastewater treatment industry in southern California, and that reclaimed wastewater in
particular posed less risk than many surface water supplies because of the high level of
treatment and low level of oocysts present after treatment.

26-39. Information presented in these papers is known and was addressed in Chapter 5 and
Appendix E of the draft EIR.  Strauch’s paper deals with his review of the literature and
European (particularly Germany) experiences with agricultural utilization of sewage
sludge.  Conditions in Europe are different from those in the United States and California.
Generally it is colder, wetter, and there are more intensive uses of land in close proximity
to agricultural areas.  Conditions are much more conducive to survival of pathogens for
longer periods.  

The concerns raised in the quotations provided have been addressed by the NRC in its
evaluation (National Research Council 1996).  Its report on the use of sludge in food crop
production concluded the following (page 172):

From a regulatory perspective it is important to remember that the Part 503
Sludge Rule and state regulations governing the agricultural use of reclaimed
wastewater merely augment a wide array of existing institutional programs and
controls that have responsibly mitigated risks for these practices in the past.
Related regulations pertain to toxic waste handling and treatment, surface and
groundwater protection, and public health.  These regulations and their
overlapping authority are complex and need to be adequately explained to both
the regulatory community and the interested public to avoid confusion and the
perception that beneficial use is a disguise for the dumping of wastes.
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Although some clarification and streamlining of the Part 503 Sludge Rule
would be beneficial, the regulatory framework appears generally adequate to
manage risks associated with land application of both treated municipal
wastewater and treated sewage sludge.

Others opposed to land application of biosolids have cited studies which they claim have
documented salmonella infection of cattle grazing on pastures fertilized with toxic sewage
sludge and a cycle of infection from humans to sludge to animals to humans.  Works cited
included Taylor and Burrows, 1971; WHO, 1981; and Dorn, 1985 (National Alliance
Against Sludge).  Again, most of the papers cited related to use of slurries of animal wastes
combined with human wastes with the degree of treatment being questionable.  Also, such
instances occurred in colder climates than California, where bacteria can live longer
outside their hosts if not killed during treatment processes.

26-40. The commenter states, “Anaerobic digestion is not necessarily effective at reducing
bacterial hazards.  See research by Strauch, Scampi and Suslow as previously presented.
EPA allows 2 million E. coli bacteria per dried gram of Class B sludge.  This is not a small
number.  Testing for other pathogens is not required.  A single bacterial analysis is not
necessarily representative of the presence of other pathogens.”

This issue has been thoroughly researched by EPA.  Its regulatory approach to treatment
and management of sewage sludge has provided for a framework that is sufficient to
protect public health.  Also see Response to Comment 26-39.

26-41. See Master Response 18.

26-42. Refer to draft EIR pages 5-27 and 5-29

The county employees contacted were those in the environmental health units of the
counties with general responsibility for overseeing biosolids management operations or
local permitting.  It was felt that these employees would have the best first-hand knowledge
of biosolids operations and any associated public health or environmental health-related
impacts or problems.  They are not trained medical officers or epidemiologists, but they
are capable of reporting the findings of such personnel where public health problems have
been reported.

26-43. Appendix E of the draft EIR and Appendix B of this final EIR, in the discussion of Fungal
Diseases (draft EIR page E-25), noted that Aspergillus fumigatus concentrations could be
10 times higher than background levels at active commercial composting facilities.  Further
discussions on pages E-26 and E-27 describe the risks and design and personal protection
precautions needed to minimize health risks to workers.  Appendix E of the draft EIR has
been revised and is included in this final EIR in Appendix B.

Also see Response to Comment 15-2.
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26-44. Based on the evaluation in the draft EIR and the proposed GO’s setback requirements,
application of biosolids within the confines of the GO would not threaten wildlife and
fisheries.  Mitigation Measures 7-1 and 7-2 were designed to prevent adverse effects to
special-status plant and wildlife species and biologically unique or sensitive natural
communities.  Additionally, the proposed GO requires, a notice of intent to be sent to the
Department of Fish and Game for each application submitted to the RWQCB.  There is no
evidence that the biosolids land application activities of the past 20 years have adversely
affected the state’s fish and wildlife populations. 
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